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(54) COLLAPSIBLE KEYBOARD INPUT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a collapsible 
keyboard input device which can cover the cut parts of 
its both divided portions that are exposed when the 
keyboard is folded, can prevent the entering dust and 
waterdrops and also can withstand the external shocks. 
SOLUTION: At least one of two keyboards 5 and 6 which 
are divided at a dividing position is supported on a 
support plate 10 in a freely sliding way, and both 
keyboards 5 and 6 are turnably connected to both sides 
of a back plate 7 directly or via the plate 10. When the 
keyboard 5 is slid in the direction apart from the dividing 
position, the keyboards 5 and 6 can be folded with both 
ends of the plate 7 defined as the centers of turning. 
When the keyboards 5 and 6 are folded and stored, the 
plate 7 covers the cut faces of both keyboards 5 and 6 like a backbone of a book to prevent 
the dust and waterdrops from entering the keyboards. The best hard material can be used to 
the plate 7 to obtain a collapsible keyboard input device which is highly resistant to the 
external shocks and also excels in durability. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
deuaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fold-up formula keyboard entry equipment characterized by making free folding of a division 
keyboard (5) and (6) at both sides of a back plate (7) by having the following and connecting a division 
keyboard by the side of at least one divided (5) with a back plate (7) through a buttress plate (10). Two 
or more division keyboards which divide a keyboard (2) of a **** configuration in 1 or two or more 
locations of a longitudinal direction, and are formed (5) (6) A back plate which connects respectively 
directly or indirectly a division keyboard (5) of two sheets which counters in a division location, and (6) 
free [ rotation ] by both sides which intersect perpendicularly with a longitudinal direction of said 
keyboard (2) (7) A buttress plate which connects with the 1 side of a back plate (7) free [ rotation ], and 
it counters in a division location, and also supports a division keyboard (5) free [ an attitude ] along with 
a longitudinal direction of said keyboard (2) to a contact location with a near division keyboard (6) (10) 
[Claim 2] Fold-up formula keyboard entry equipment according to claim 1 characterized by equipping 
one side of a division keyboard (5) and (6) wdth an engagement device (12) and (14a) which are engaged 
in both and cancel engagement after between a division keyboard (5) and (6) has contacted at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

[0002] In case this invention does not use it especially about the keyboard equipment which inputs key 
data into a personal computer, a word processor, etc., it turns up a keyboard to plurality and relates to 
the fold-up formula keyboard entry equipment which can be miniaturized. 
[0003] 

[Description of the Prior Art] In the personal computer and word processor of the note type which can 
be carried, the fold-up formula keyboard entry equipment indicated by JP,3-17723,A is known so that it 
may consider as the compactest possible configuration during migration. 
[0004] This conventional fold-up formula keyboard entry equipment 100 is used as the division 
keyboards 101a and 101b of a longitudinal direction divided into two at right and left by cutting in the 
center mostly, avoiding the key 105 laid in the keyboard in the keyboard 101 of a ** length 
configuration, as shown in drawing 10 thru/or drawing 12 . 

[0005] Moreover, the 1st hinge region 102 and the 2nd hinge region 103 which are connected for 
between this division keyboard 101a divided into two and 101b, enabling free rotation are formed in the 
location of two upper and lower sides of a division location. 

[0006] As shown in drawing 10 and drawing 1 1 , in the condition of having contacted, it is restored to 
the configuration of the keyboard 101 of a basis, and between division keyboard 101a which counters in 
a division location, and 101b can be used as keyboard equipment 100 for the usual key data inputs. 
[0007] On the other hand, by rotating the division keyboards 101a and 101b, in case it carries, when not 
using it, as shown in drawing 12 , it can fold up focusing on hinge regions 102 and 103 to the length of 
the abbreviation 1/2 of the length of the longitudinal direction of the keyboard of a basis. 
[0008] In addition, in case 90-degree rotation is free for the 2nd hinge region 103 and it is folded up also 
to the actuation side 106 of the keyboard 101 in the condition shown in drawing 10 of having developed, 
it is made to stand up and is made to act as a hinge region. 
[0009] 

[Problem(s) to be Solved by the Invention] However, if it is in this conventional keyboard equipment 
100, when it folds up, the rotation supporting point by hinge regions 102 and 103 is made a little than 
the same field top as the actuation side 106 of a keyboard 101, or this into the upper part so that between 
the key 105 of the division keyboards 101a and 101b and 105 may not interfere mutually, therefore — 
the condition which shows in drawin g 10 developed as a keyboard 101 — hinge regions 102 and 103 ~ 
the actuation side 106 top « not exposing - it did not obtain but various technical problems, such as 
spoiling the fine sight of the keyboard equipment 100 whole which becomes the obstacle of actuation of 
a key 105 in which the layout on the actuation side 106 of a key 105 is restrained by this, were 
produced. 

[0010] Moreover, as shown in drawing 12 , when it folded up, the cutting section of the division 
keyboards 101a and 101b was exposed, dust, waterdrop, etc. trespassed upon the interior of division 
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keyboard 101a and 101b from there, and an exterior was not desirable in becoming the cause of a 
malfunction, either. 

[GO 11] Then, as shown in drawing 13 and drawing 14 , wrap keyboard equipment 1 10 is indicated by 
JP,9-3461 1,A with the flexible sheet 1 13 in this cutting section by the condition of having folded up. 
[0012] That is, although the division keyboards 1 1 la and 111b which cut a keyboard 1 1 1 in the center of 
a longitudinal direction, and are formed are connected free [ rotation ] by the hinge regions 112 and 1 12 
in that cutting location and this keyboard equipment 110 makes folding of them free like the keyboard 
equipment 100 of the 1st conventional example, it is ftirther equipped with the flexible sheet 113. 
[0013] The flexible sheet 113 was mostly formed by the same width of face with the keyboard 111, and 
has fixed the end near the cutting location of the base of one division keyboard 111b. Moreover, the 
cross section is set to slide section 1 13a of the shape of a character of KO, the other end is guided in the 
guide slots 1 14 and 1 14 cut in the side of division keyboard 1 1 la of another side, and it can be freely 
slid on it along the base of division keyboard 1 1 la. 

[0014] Therefore, where the keyboard 1 1 1 shown in drawin g 13 is developed, this flexible sheet 1 13 is 
arranged along that base, and in the condition shown in drawing 14 of having folded up, slide section 
1 13a moves in the midsection location direction, and it has become a wrap thing about the cutting 
section of the division keyboards Ilia and 1 1 lb. 

[0015] However, with this 2nd conventional keyboard equipment 110, since it was a wrap thing about 
the cutting section using the flexible sheet 113, while endurance was missing, it was weak against the 
impact and there was a possibility that the hard foreign matter was contacted and torn and that the 
interior of the division keyboards 111a and 1 1 lb may be damaged. 

[0016] Furthermore, even if it was this keyboard equipment 1 10, it was not what can solve the above- 
mentioned technical problem that hinge regions 112 and 1 12 are exposed to an actuation side. 
[0017] This invention was not made in order to solve the above trouble, and it aims at the thing by 
which a hinge region is not exposed on the actuation side of a keyboard and for which it folds up and 
formula keyboard entry equipment is offered. 

[0018] Furthermore, this invention covers the cutting section of the division keyboard exposed by 
folding up, and aims at offering the fold-up formula keyboard entry equipment which can be borne from 
the outside at an impact. 

[0019] 

[Means for Solving the Problem] In order to solve the above trouble, fold-up formula keyboard entry 
equipment of claim 1 Two or more division keyboards which divide a keyboard of a **** configuration 
in 1 or two or more locations of a longitudinal direction, and are formed, and a division keyboard of two 
sheets which counters in a division location by both sides which intersect perpendicularly with a 
longitudinal direction of said keyboard It connects with the 1 side of a back plate connected free 
[ rotation ] respectively directly or indirectly and a back plate free [ rotation ]. It has a buttress plate 
which it counters in a division location, and also supports a division keyboard free [ an attitude ] along 
with a longitudinal direction of said keyboard to a contact location with a near division keyboard. It is 
characterized by making folding of a division keyboard free at both sides of a back plate by connecting a 
division keyboard by the side of at least one divided with a back plate through a buttress plate. 
[0020] A division keyboard of two sheets which counters in a division location rotates both sides of a 
back plate as the rotation supporting point. When each division keyboard is folded up for width of face 
between both sides of a back plate, a division keyboard is folded up considering both sides of a back 
plate as the rotation supporting point, without exposing sufficient width of face in which between keys 
does not interfere, then a back plate to an actuation side of a division keyboard. 
[0021] In case it is used as a keyboard, by making it move to a location where it contacts a division 
keyboard of another side at least since a division keyboard of any one sheet is supported by longitudinal 
direction of a keyboard free [ an attitude ] with a buttress plate, a gap of a cutting location is filled and it 
is restored to a configuration of a keyboard of a basis. 

[0022] Furthermore, fold-up formula keyboard entry equipment of claim 2 is characterized by equipping 
one side of a division keyboard with an engagement device in which both are engaged and engagement 
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is canceled after between division keyboards has contacted, at least. 

[0023] After between division keyboards has contacted, since both can be engaged, it can be used 
without a change with the usual keyboard as a keyboard of one. When one [ at least ] division keyboard 
is folded up by canceling engagement in case it folds up, it can be made to retreat from a cutting location 
to a division keyboard of another side, and a location in which it does not interfere. 
[0024] 

[Embodiment of the Invention] Hereafter, drawing 1 thru/or drawing 8 explain the gestalt of 1 operation 
of this invention. 

[0025] the fold-up formula keyboard entry equipment 1 applied to the gestalt of this operation as shown 
in drawin g 1 — many key switches 3 and 3 - it consists of a keyboard 2 of the shape of an oblong 
rectangle which arranged .. to the plane side, and the key data corresponding to the pressed key switch 3 
is outputted to data processors which are not, such as a personal computer and a word processor, a 
drawing example through a cable 4. 

[0026] The keyboard 2 is used as the 1st division keyboard 5 of the left-hand side in drawing, and the 
right-hand side 2nd division keyboard 6 2 ****s in accordance with the array of a key switch 3 in the 
center of abbreviation of the longitudinal direction. 

[0027] The ** length sheet metal-like back plate 7 is arranged in the direction which intersects 
perpendicularly with the longitudinal direction of a keyboard 2 at the back side of the division location 
which divides a keyboard 2 into two at right and left. This back plate 7 is formed by hard plates, such as 
a metal plate, in order are equivalent to the back of a book and to protect the amputation stump side of 
the division keyboards 5 and 6 from external force like drawing 8 (d), when a keyboard 2 is folded up 
like a book. Moreover, when the width of face of the direction of a short hand of the back plate 7 is 
formed more broadly than the sum of each thickness of the 1st division keyboard 5 and the right-hand 
side 2nd division keyboard 6 and is folded up, between the mutual key switch 3 and 3 interferes in it. 
[0028] At the right-and-left both sides in alignment with the longitudinal direction of the back plate 7, 
the 1st hinge region 8 and 8 and the 2nd hinge region 9 and 9 are formed in the up-and-down location of 
two places at one, respectively. A hinge region may be arranged in the location of three or more places. 
[0029] As shown in drawing 3 , the 1st hinge region 8 and 8 connects the left part of the back plate 7, 
and the right-hand side of the rectangle-like buttress plate 10 free [ rotation ], and the 2nd hinge region 9 
and 9 connects the right-hand side and the 2nd division keyboard 6 of the back plate 7 free [ rotation ]. 
By these connection, a buttress plate 10 and the back plate 7 are located on the same side in the 
condition of having developed. 

[0030] The 1st division keyboard 5 is formed in the configuration which wraps the perimeter of this 
buttress plate 10 and the back plate 7 entirely, and becomes a wrap thing completely about these whole 
perimeter in the busy condition which developed the buttress plate 10 and the back plate 7 on the same 
side. 

[0031] On both sides of a buttress plate 10, the guide protruding lines 10a and 10a of two trains protrude 
on one, and on the other hand, as shown in drawin g 5 (a) and (b), the guide crevices 5a and 5 a into 
which the guide protruding lines 10a and 10a fit loosely are formed in the longitudinal direction of a 
keyboard 2, and parallel at the both sides of the 1st division keyboard 5 which counters the protrusion 
location of the guide protruding lines 10a and 10a. By making the guide protruding lines 10a and 10a fit 
loosely into these guide crevices 5 a and 5 a, the 1st division keyboard 5 is supported in parallel with a 
buttress plate 10, and sliding of it is attained to a buttress plate 10 along with the longitudinal direction 
of a keyboard 2. 

[0032] Moreover, the pair which projects toward the inside falls out, the stop projections 10b and 10b 
are formed in the middle of the guide protruding lines 10a and 10a, and it is supposed that it is movable 
between the locations which show the 1st division keyboard 5 to drawin g 1 and drawin g 2 according to 
the movable thing only between stopper step 1 la jutted out of the wall of the guide crevices 5a and 5a, 
and lib. 

[0033] That is, by regulating the slide to the division location direction, being positioned in the division 
location of drawing 1 , and contacting stopper step 1 lb, the slide to the hard flow is regulated and the 1st 
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division keyboard 5 is positioned in the folding location of drawing 2 , when the stopper projections 10b 
and 10b contact stopper step 11a. 

[0034] As shown in drawin g 6 and drawing 7 , stop crevice 14a is formed in the side of the 1st division 
keyboard 5 which the edge of the division location side upper and lower sides of the 2nd division 
keyboard 6 is equipped with the locking lever 12 rotated centering on a pin 13, and counters with a 
locking lever 12 in a division location. 

[0035] With the return spring 15 which contacts the back end, the locking lever 12 was energized so that 
the tip 12a might rotate to the inner direction, and it is in contact with the guide side wall 16 installed by 
the locking lever 12 in the condition that the 1st division keyboard and the 2nd division keyboard 6 do 
not contact. The guide side wall 16 is the same cross-section configuration as guide protruding line 10a, 
and is formed on the production of guide protruding line 10a. Therefore, the guide side wall 16 fits in 
loosely in the guide crevice 5a, and sliding of the 1st division keyboard 5 is attained to the division 
location which contacts the 2nd division keyboard 6. 

[0036] The tip of a locking lever 12 stops from an outside in stop crevice 14a of the 1st division 
keyboard 5, and the 1st division keyboard 5 and the 2nd division keyboard 6 turn into the keyboard 2 
connected on the same field at one in this division location. 

[0037] A stop is solved, when the stopped locking lever 12 resists the return spring 15 and presses the 
lateral surface exposed from the side of the 2nd division keyboard 6 to the method of inside. 
[0038] In addition, since each key switch 5 by the side of the 1st division keyboard 5 is operated and the 
key data of a key switch 5 is outputted to a cable 4, electrical connection of the 1st division keyboard 5 
and the 2nd division keyboard is always carried out with the flexible-printed-wiring substrate which is 
not illustrated irrespective of migration of the 1st division keyboard 5. 

[0039] Thus, the constituted keyboard equipment 1 is the actuation shown in (a) of drawing 8 thru/or 
(d), can be folded up with an anticipated-use condition and can be made into either of the receipt 
conditions. 

[0040] Namely, a locking lever 12 is pressed, a stop with stop crevice 14a is canceled of the anticipated- 
use condition shown in drawing 1 and drawin g 8 (a), and back space migration of the 1st division 
keyboard 5 is carried out in the direction (left) which retreats fi"om a division location on a buttress plate 
10. 

[0041] Stopper projection 10b contacts stopper step 1 lb, and back space migration of the 1st division 
keyboard 5 is regulated in the location shown in drawing 8 (b) to which the cutting plane (division 
location side edge side) of the 1st division keyboard 5 overcame the left part of the back plate 7. 
[0042] Subsequently, as shown in drawing 8 (c), by using the 1st hinge region 8 and 8 and the 2nd hinge 
region 9 and 9 as the rotation supporting point, on both sides of the back plate 7, the 1st division 
keyboard 5 and the 2nd division keyboard 6 are rotated, and it folds up in the receipt condition shown in 
this drawing (d) where both become parallel. Without spoiling appearance, since dust etc. stops being 
able to trespass upon the interior easily since the division location side edge side of the division 
keyboards 5 and 6 is covered with the back plate 7 and the side side is covered with guide protruding 
line 10a and the guide side wall 16 in the state of receipt, and the whole can be folded up to a book 
mold, it is kept and is easy to carry. 

[0043] In addition, although omitted with the gestalt of above-mentioned operation, the division 
keyboard 5, the stop section which stops between six may be prepared in the state of receipt, and a 
receipt condition may be held. 

[0044] In order to consider as the anticipated-use condition which uses keyboard equipment 1 fi-om a 
receipt condition, it moves until it contacts the 2nd division keyboard 6 which develops the division 
keyboards 5 and 6 fi-om drawin g 8 (d) to the condition of (b) through this drawing (c) to **** and 
reverse, then shows the 1st division keyboard 5 to (a) in the division location direction. While the guide 
side wall 16 will fit in loosely in guide crevice 5a as mentioned above if both contact, a locking lever 12 
stops to stop crevice 14a, and the 1st division keyboard 5 and the 2nd division keyboard 6 are unified on 
the same field. 

[0045] In this busy condition, since it is connected between the division keyboard 5 and 6 by the hinge 
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region to connote, a hinge region does not appear in the actuation side by the side of the surface, and 

does not serve as a failure of the alter operation of a key switch 3. 

[0046] This invention can deform variously, w^ithout being limited to the gestalt of the above-mentioned 
implementation. For example, a buttress plate may be connected with the both sides of a back plate, 
enabling respectively free rotation, and a division keyboard may be supported for each buttress plate top, 
enabHng free sliding. 

[0047] Drawing 9 shows each condition of the fold-up formula keyboard entry equipment 20 concerning 
the gestalt of other operations, about the same configuration as the gestalt of the 1st operation, attaches 
the same number and omits the explanation. 

[0048] The 2nd division keyboard 21 is supported free [ sliding ] by the longitudinal direction in 
drawing so that buttress plate 10' of the buttress plate 10 connected with left part and a symmetrical 
configuration may be connected with the right-hand side of the back plate 7 free [ rotation ] by the 2nd 
hinge region 9 and 9 and this fold-up formula keyboard entry equipment 20 may cover this buttress plate 
10'. That is, the guide crevice (not shown) of guide crevice 5a and an object configuration is formed, it 
replaces with the guide side wall 16, and the guide protruding line (not shown) of guide protruding line 
10a and an object configuration is formed in the both sides of buttress plate 10' at the both sides of the 
2nd division keyboard 21. 

[0049] In the busy condition which shows this keyboard equipment 20 to (a), the 1st division keyboard 5 

and the 2nd division keyboard 21 have contacted in the central upper part of the back plate 7. 

[0050] In folding up keyboard equipment 20, back space migration is carried out to the location which 

shows the division keyboards 5 and 21 to (b), and as shown in (c) and (d), it folds up, 

[0051] Moreover, in order to consider as the busy condition of (a) from the fold-up receipt condition 

shown in (d), develop in order of (c) and (b), between the division keyboard 5 and 21 is made to contact 

in the center, and both are engaged by the locking lever 12. 

[0052] Moreover, although the keyboard of** length was divided in the center of abbreviation of the 
longitudinal direction and was used as the division keyboard of two sheets with the gestalt of above- 
mentioned operation, it divides by two or more places of a longitudinal direction, and you may make it 
connect the division keyboard of three or more sheets free [ rotation ] on two or more back plates. In this 
case, two or more division keyboards in a receipt condition are folded up in the shape of a winding path. 

[0053] Furthermore, with the gestalt of above-mentioned operation, although the division keyboard was 
a wrap configuration about the whole buttress plate, it may not necessarily be a wrap thing about the 
perimeter that a buttress plate is exposed by the base side of a division keyboard etc. 
[0054] 

[Effect of the Invention] According to invention of claim 1, with a back plate, when the divided cutting 
section is folded up by that of a wrap, neither dust nor waterdrop invades from the cutting section, and 

the malfunction of a keyboard can be prevented. 

[0055] Moreover, since hard material can be used for a back plate, it is strong against extemal force and 

an impact, and can be used as keyboard equipment excellent in endurance and portability. 

[0056] Furthermore, the operability of a key switch is not influenced, either, without the hinge region for 

making it rotate to a surface side etc. not being exposed, and spoiling appearance, since the rotation 

supporting point of a division keyboard can be made into the back side of a division keyboard. 

[0057] Furthermore, according to invention of claim 2, after between division keyboards has contacted, 

since both can be engaged, it can be used without a change with the usual keyboard as a keyboard of 

one. 

[0058] 



[Translation done.] 
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(12) ( 1 4 a) d>^c< <fcfe^5-m-*f- K 
(5 ) ( 6 ) ©-:^K:m/cC i<S:!|#8!fi-r5iS^« 1 

[0 00 n 

[0 00 2] C<D^mit. >'>'-V:^;l'3>f*-^»-tS'7 
[000 3] 

3- 1 772 3^K:M^Sn/c*T0S*SC+-sJf- KA 

[0004] c©fie*©»f •5a*sc+-jj<- kai^jjis 

10 0». HI O75M01 2 (C^-r J: ^cc. ms^<D 

K 1 0 1 KfCtEg5n/c+- 1 0 40 

5?rjSW>5:>&J6. g^:^|fiI©aa4'*-C^»iL'> £G(C 
2^S«t)t:»'S!l+-!i<- F 1 0 1 a. lOlbiL/Tl^ 

[ 0 0 0 5 ] :9-Siag©±T2 *»f©{4g«:«. 

C:©2^S(IO/c:»i(I+-5K- F 1 0 1 a. 10 1 bffl* 

1 0 3*iffjfiSsnrci-5. 

[0006]EI10. mi 1 {C^-r J: ^{C. :»SlI{4g-C 
*fl6l-rS»*l+-5j<- F 1 0 1 a. 10 1 bffi!*^«0 
fct*fi8K:*Jl»T». fc<!:©+-5P- F 1 0 1 CWK^CCffl 50 
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Tcsti. asc^-T'-f A:'Jffl©+-'K- FJggl 0 

0 <!: l,X^mti>Ct1fi-C^Z>. 

[0007] -fj. j^%a*ieitci-ffiffli/&i>i*{c 

«. b>t;g|J10 2. lOS^tf^WC. ^S0+-Jj<-F 
10 1a. 1 0 1 b4I5Il()3H±^,Ci«:j:-5T. ai 2 
tC^-rJt'JK:. «><!:©4'-5l<- F©S#:*l^©S$©il«J 

[0 00 8 ] |S8. ^2 b>i5SPl 0 3 ». 01 OCC^I" 
JH^ UcWm^-^-- F 1 0 1 ©fiif'Pffl 1 0 6 CC*f L 

•ctgosiHittaiaE-c. »foetf^K:». jaits#rb 

[0 00 9] 

[^IB3&s»?9lUJ:5 if -SSS] L.*>L/J5c*J6. C©t!e 

*©+-d^-FSigi oo{c«>o-c«. ^f^)g^/c^ 

F 1 0 1 a. 101bO+-10 5. 

1 0 5iai*<St<*«CT8^b*t>J:^{C. t>yS|J10 2. 
1 0 3{cj;Sliia!)3£*5r. F 1 0 1 ©mffffi 1 
0 6 ilqJ-SiSU < 0 •*>-?'±3? i L.Tt,>S. 
S£-pT. +-SK-F 1 0 1 iL/trJiyaOAiEIl OCC^T 
ismvU, t>t>gB102. 1 0 3*^ aifpffil 0 6± 

SI oeiou-rr-f F*J$iJi!^)3ti-5. +-i0 5©^ 
{'^©Cf.stcfti. +-5j<-FigBi oo^i*©iia* 

[0 0 10] */c. HI 2(c^f j;-5cc. ^f*3a^/cK 

KtJ. :»*!I+-;J?- F 1 0 1 a . 10 1b ©«JBfS|J*sS 

mu, ■ee:*>6^+-5j<- f i o i a. i o i brtsp 
KSR *a!&:i'*JffiAl/r. «ii^^©JlHifeofc 
0. J1«±<>»*l/(r>t©r{3:^c*>oyt. 
(0 0 1 1 ] ^CT. lai 3iia 1 4cc^-rj:^K:. k- 
o»^fc-txss■c. c©^»fSP*^»tt©->- n 13-r 

a5+-!j<-FSIgl 1 0*1. !|#g§¥9-3 46 1 1# 
[0 0 1 2 ] -r^t*?^. C©+-jK- F*|gl 1 0«. 

m 1 ©se3fe0!i©+-jK- Fi^g 1 0 o tmsiK:. 

-Fill «:«#:«ri«iI©tp5fe-C«JBrUr}g)S3n5^Sll 
F 1 1 1 a. 111b*. -?-©^Wf{4g«:*S 
t^i'SBl 12.11 2-CI5IBI)ai5E{cili|SU. «foa* 
e^Eif 5*>©r*53!>i. MK. oJgliSi^- H 134 

[0013] pj^tte^- Fl 1 3 W. Fill 

tmrn-mrcT^mstx. -:^r©»m- 

sK- F 1 1 1 b©iSffl©^»rffigafi|{cHS5nTt,» 

*/c. ftMft. SIKffi*!^©^©;^^-/ FSBl 1 
3 a i^c O . flfe:^©»m-5j<- Fill a©ffllM{C|H 
WLStlfcff^ Vmi 1 4. 1 1 4(CSgF«33n. 
tK- F 1 1 1 a©JgHtC?S-,T®a&eaEi^c-3rc>.5.. 
[0 0 14] S£or. C©all^t42^- F 1 1 3«. HI 
3«:^-r+-sJ<-Fl 1 1 «r«Bgi/fct«BI-C«. -5-©iS 



3 

^+-st<-Fi 11a, 111 b©^»rSP4S^*>© 

[0015] {^ifiVUtHh. C©||2©0f3fc<D+-!i<- 
F^Sl 1 0-C«. oj^t^t^- h 1 1 3=&ffll»r^»r8P 

la. 111b ©F»98i5*sSKa l>fc*)1r i^Miib -a A:. 

[GO 16] Etc. c©+-5K- Kiiai 1 ot?*-5-r 
fe. ai{'PE«:t>i;gpi 12.11 23!iisai-r4<ti,>^ 

[0017] C©ifil?^«. fei±©WgB,^.«^yi-rS/cJi«) 

[0 0 18]Mk:. c©*b^». SfJMtJCitci-^-r 
©««8K:ii^«,c<!:*ir*«,Jf'3a*iC+-5j<- FA;^; 

igi%fi«-r -5 c t % sfisji-r -5. 

[0019] 

[Sja^-^^-rs/cj?)©*!^] «ji©ras.-^i?r»^-rs 
fcje>. ii*]Hi©»fOS^5f^+-!i<- FA;^SIg«. ffil 
»^t»;©=<^-!l<- F4. fi^*lfiI©lSL/<«2iJUb© 
fiig-r^3'SJL-rj^JtE3n.5^^©^Sl|+"!}^-F<b. ^ 

§!ifi[ar*ti$i-rs2tS(©»W!i+-jK-F4. mifa+-!i« 
- K©g^:^<!:B3Si-r-5M2-c. -^ti^nmrnmo < 

F©H9J«:|38l)SfiCcjiiSL.. ^m-sK- F^^SHfii 

gr*fi6i-r4ffifflii©^iii+-!j?- F<t©smsis-cii 

fe+-jK- F©S#:6'iSifc?9-:,'rjiiia«E«:3m-rS3^ 
^^U- F i^tiA. :»SlI3nfciJ>^C < t fe-ffliJ©^*! 

-rSCiKJc-p-C. w^u-F©pa-c^m-jK-F 

*»T <5 M*?^ S ?5E i L C <t ^i^St i -r 
[0020] ^mg-e^tlSjr-S 2t5(©^S!l+-*:- F 

U- F©M2P^©fi?:. S^fd*-^- F**f•3M^/c• 

FoKf'pffljcRms-e-rtc. 

[0 02 1 ] Fitr^ffl-rSKK:^. ii>J5c< 

<!:*>i>-r*a*i-te©^m F*55:^7"u- f-c. 
F©s#:&isi{cjiiigft{cs:}t3 n-r (,>€,© 

-C. f6:/7©^JS!l+->K- F<t^S!-3-StiiH*-Ci^ap3i± 

sciccjc-^T. ^»rtia©rai®3&*a»6ti. «>&©+ 

[0 02 2] MtC. ii*]12©JfT»)gi^SC+-'i<-FA 

Kigali. Frai3ii^«i/fct*cs8-c. m«* 
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[0023] FMJii^SO/ctm-C. 
!i<-Fi^to<3^c<«ffl-et?.o JfiJatfl^fctt. 

-F*. *foa^/d^8cc. ftte&©^+-!K-F4T# 

L.^cl»{4g*-C<WWrtia*>6fiii3#4c 
[0 024] 

i§m<omm(oBm] *i6w©-ii*fi©j^ffi*0 

10 17!)M08(c<tOitt?g^S. 

[ 0 0 2 5 ] 0 1 K:^-r<i: ^(C. 2|s:5IJS©J^S§«:#S»r 
<3S*^+-!j<- FA:t»^a 1 «. ^il^©+-x^ -V 9^ 
3. 3 • • *¥Sffl!J«:i^JUA:«gj£}^©+-'J*- F 

2*>6^f»3. j¥E3nfc+-;^-r 2^^3{c^*Jc&•r•&+" 
>f;»-i>. '7-F:/o-fey1*-^©f'-f«iailg'>^Hl 

:^-rsfc©-c*>5. 

[0026] F 2 ». ■e©g#:&ifii©B5**{c 

4slr>r . 04i£ffliJ©^ 1 ^m-sK- F 5 iaffllJ©3r2 
20 ^f!l+-^-F6t{C. ^^-J^-^ y^3©i^JK:?&->-C 

2^Siistirt,^€.. 

[0 02 7] +-!i<- F2 4:fe*K:2^i(|-rs^S!lfiia 
©WiBffliJ{c». +-:j<-F2©g*:frisiijgsi-r*:&isj 
*ieftWffit^©?i^u-F7*iBES$n-ci^s. c© 

W:/U'-F7«. 08 (d)©J:^tc. 4^-;J<-F2* 

*©J:^>^c^Toa^:'£Bg«:. *©ir*ctBS-rsfe©-c. 

5>Sll+-!}<-F5. 6©W»r«M*i1-:^*^e.«^-rS)t 

Ate. ^ja««ct'©Bi®st*-cjKfiS3n4. nzf 

U- F 7 ©^*:^|aI©iH». ^ 1 ^i'-^K- F 5 i:& 

30 m<Dm2^m^-^- f e ©-s;? ;5>©fa<t o ^umicmm 

[0028] $t::/'U- F 7 (m^WiiCiQ-ytcltE^miS. 

«:«. ■€-n-en±T©2*^©{4g(c. iiri t>i^g|j 

8. 8i»2fc>*;>g|J9. 9*1— mc0fiK3nrC>.5. 
t>y8P». 3*WJW±©fiia{cEat/-ct>J:c>. 
[0 02 9] 03CC^n-rJ:^K:. l»lt>i;S|58. 8 
W. F 7©i£2t)©K«©3t^^U- F 1 0© 

iHjttaaEK:ai^4fe©-r*»). «/c. m2h 

40 >JJ3S9. 9«. W7"U- F7©aj21iS^2^flI+-7K 

-F64. iii«jga«:aite-r4<»©-c*4. cn6©ii 

tefCio-C. 1 0i"Nr:?'U-F7». MP§ 

Lfctfc«-Clil-tB±«:ttBr S . 
[0 03 0 ] ^1»«I+-5K- F5{*, C©3a#yu- 
F 1 0£t¥:/U- F 7©^H«:«a-r-5?^tt{c?^fiX3 
SE^T'U- F 1 0 iW^U- F 7 *l5|-ffi±KMra 

«>©<!:**. 

[003 1 ] 3^^:7-1^- F 1 0 ©MWJtct*. F 
50 2©fi#:^flSliWK:. 25»I©:</-< FS^l Oa. 10 



C4) 
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a*s-(*ec5IS:$n. (a) (b) {Cir;-r<t 

^(C. Jtf-f 10 a. 10 a©?^g9:14S«:^*|S]-r* 
m 1 fm'^-^- ¥ 5 ©W(»JK:«. if^ 10a. 
1 0 a^ijSKT-S^f-f h'lHSPS a. 5 a*sjgfiK$n-Cl* 
S. IP^l^g«+-ii<- K5«. CCD:tf-r KiaaJSa. 5 
atcjtf-/ F^l Oa. 1 0a*jSIR3ti--5Ci{Cj:o 

[0 03 2] *fc. //-f K5^1 Oa. 1 0 aO^ffflK 10 

b. 1 0 b*i)Bfi£3tl. KIHSP5 a. 5 aCDF«3lS*i 
6SB0aL//t;^ ^^'-'^•-®S|51 1 a. 1 1 b|ffl-C©*«J 

[0 03 3] -r^jrfc^. ^l«-S!I+-5j<-K5t3:. ;^ h 
^"'^•-3l^al 0 b. 10b*5. X h 5- /n'-SSB 1 1 a 

n. 0i(D^fiiS-c{4gg»tJs?>3ti. xh^.-'^-KSiJi 
1 b{c^s-rsc<b{cj:o-c, -e®jj»:^i6j'v.os»*»« 20 

[0 034] |§16<!:ia7tC^-r«fc^«tC. ||2»ai+-)i< 
- K 6©«-SlI(aSffl!j±T©4SSS|J{CB. fcr> 1 3 ^^^L^K. 

-CUvf U-'N- 1 2 <b>[*|fi]-r-6ll 1 ^ai+-jK- K 5 © 
fliMtCtt. ^^±imS|51 4a*s?^fiR3nTC>«. 

[0 03 5] n i7 1 2 B. t^fficc^^-r ^>ajs 
;^:?"y>i/i scci-^r. -e©5feiS8i 2 a7»irt^{c|5nii 
iJ-*J:^>K:{^Sn. mi^+-sK-Hil»2»SlI+ 
-Jj<- K 6 *5Se^l/i&l,^R®-C«. a f U/^- 1 2 K 30 
i!^itltcif'( KffliJIil 6{C^gLrt,»S, KiffJil 
16». K3^1 0a<tl5-©BrSJ^l*-C*»J. :«/ 

F^l 0a©SiSK±{CJ|5fiS3nTI,>*. litor. 
lll^S(l+-*f"K5«. ^©:</^ KHg)55 aF«1{C:t/-^ 
KWJSl 6AijiitKL/r. ||2^S!I+-!J<- K6i^«-r 

[0 036] C©9-flI(4Sr. n U-'n'- 1 2 ©5fe^ 
1 ^*Sll+-)i<- K 5 ©^±IHSP 1 4 a f^icmiiy 
b^±L. 01^+-sJ<-K5<tm2^SlI+-iK-F 

eiti. l^-iii±{c-«cK:ilSi5tifc+-5K-K2<!:% 40 

[0 037] Cg±L//ca ^ {yj^- 1 2 «. I92»m 
-sK- K 6 ©flMiS*^e.SWr4iH!!iJffli4a«;<7' y > 

[003 8] iS8. mi^m^-^-ybmo^^-:^^ 

i02^Sll+-5K-Ki». 01^+-sK-F5©«; 
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[0 03 9] C©J:^«:«fiS3nifc+-5j<- FSggl 

«. as© (a) TiM (d) {cjn-rsifrc. mn<D^m 
imtVr *) «*iR»Jtt.«©«.»'rn3ft»i -r -5 c i*j-c# 
s. 

[0 04 0] -Tftto^. SI. 08 (a) KLfnfm^co 
msW&^^b. avf U^-^- 1 2 lil.-C^±CflgC 1 
4a<!:©<l±*<S^L. Ill^f«+-'1<- FS^im^* 

u- F 1 o±r^S!l&a*>6«jl-r4:^ --f* 

[ 0 0 4 1 ] ^ 1 F 5 ©WWM (^JSlIfig 

fflij^ffi) A1W:/U- h7©^*m'5@A/cig8 (b) 
tC^-rfig-C. X F ly-'N-'-^ie 1 0 b*l. >^ F f 
SPl 1 bfC^St. ||l^Sll+-jK-F5©«jItftt3&« 

[0 04 2] iXi^r. 08 (c) K.TT-r^'iK.. mi t 

>i;>SP8. 8im2 t>i?gi59. 9*liH63t*iUr. 
W:?"U-h7©MffliJr. F5im2^ 

(d) (CTj^TJRiBWSStcJfOgtf. JRiWtt!!lf«. ^Sfl 
+ - F 5 . 6 0^miim.Wmmi>m-:f U - F 7 {c J: 

o-caton. s/c. *©»Mffiij». i^-i^^^io&t 
x/-/ FffliJSi efcj:o-cst>n-5©-c. '^©i^SPtcgtt 

tyCi*i-C#<S©r. J1-ta4a«:5Ct&<. fig's. » 

[ 0 0 4 3 ] l^a. ±iiE©j|iS©0S§-CBS'BSbfc*l. JR 
iftWifiSr^m-sK- F 5 . 6 ffl*«K±^Sljg±Se^4 

[0044] itummnph. fs?s i =&mm-r 

Sjl^©<^fflttSgi-rS{C«. 08 <d) *>^±aijE 
«:. Inl0 (c) *ig-C (b) ©ttSg*-C. ^^=¥-4^- 
F5. 6 41519 U. gSl»-r. mi^+-sJ^-F54^ 

Siifiia©:^ri6]'s. ( a ) K,T^-ri» 2 — -jf- f e tc 

^itc. FffllJSl 6*J:*f-< FIHS»5 arttCiBK-rSi 

i*>«:. a-^d'U>'<- 1 2*5(iS±[!i]g|51 4 atCl^^L. 
lll^S(I+-5j<-F5t»2^g||+-3l?-F6<i:«. 151 

[0 04 5] C©ffifflt«SfC*Jt»r. ^SO+-jK-F 

[0046] ±iEmm<Dm^K.m^^ini> c 
WiaK:-en-€'n3^:?'u-F*H«)aSE{ciiieL.. ^mm 

©■C*-pr4>J:t<>. 

[ 0 0 4 7 ] 0 9 ». C©fl&©SI%©0fiS(C#.&9TO S 
*^+-sP-FA*«B2 0©*«fiS*n^-r*>©r. n 



(5) 

7 

l©Slig<DJ^SI<i;l^-©«fiS«:-:)|,»r». p|— 

[0048) C©*f •5e*iC+-*f- KA;biaB2 0 

h 1 Oi>itiS;JBt»:©^^yu- H 0 ' ^2 t>i^ 
859. QTHKiaSEJcaiSSti. CCD^mT'U- h 1 0 

:)5nsiK:jia!iiaa*c3^f#3n-ci».5. -r^ct.^. m2^S!i 

+-*r- K 2 1 ©MWJ{C«. ii-< a <tS**}^t« 

KDflgp On^-a-T) *iffM3n. ^^^T^-U- h 1 10 
0 ' ©jaiwctt, ijA FffliMi etcf^^r. //-r K??^ 

[0 04 9] CO+-#-K^S2 0«. (a){C^-r 
ffifflt«3J|-C». •K-K5<!:m2^S!|+-;J< 
-K2 1**. W7'U-h7©4'3(Lh:^'CS«U-C(,»S. 

[0 05 0] h-$IS2 0«:»fOat?ti^K:«. 

K 5 . 2 1 4. ( b ) tCTF-rtiiSS-caii 

^ttstt. (c). (d) fc^ri^tcDfoatf, 

[ 0 0 5 1 ] * /c. ( d ) tc^-r^f 0 g^^iRiwt*:,®*^ 20 

( a ) ©<^fflttSSi-rS«C«. { c ) . ( b ) ©JWtCil 

- ^»i'U/<-i2rp«4«^^fS. 

[005 2] ±^CD||teOjeSS-C». ttBftO+- 

®r<Da»©^ja+-5j<- F«. o-:j^jf»3<^:(c»fog 

30 

[005 3] MCC. ±KE©||]5fiCDJfJSg-C». 
- F*i3£}t U - F ©^(*/SrS ^ /c**. ^Jffl 

+-;J<-F©/£®ffllJf3a#7-U-F*sKm-r.5&t. 

[0 05 4] 

[0 05 5] W7"U-F«. @S«*4%mt»-SC 40 

[ 0 0 5 6 ] Etc. F©118&3£**, 9tVi 

F©WSi(!iJ<!:-r<&Ci*J-C#-5©-C. ^HflUJtC 

liiMi 3 -a- /c«)© b > tja5^*jsm-r ^> c i < . ji- 

[0 05 7] MCC. i9^3S2©^WKJ:n«. cnKriJD 
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•c^s©-c. Fiuriis©+-'J?- f 

[0058] 

[S®©ffl*^j:lfiBj] 

[01] *^i«©-iits©0SS{ci;&^*rOM*s:+-'J< 

[02] ^l^SlI+-^-F5*;^»3#fc#L««r5^-r 

F^ 1 ©^ffiiar*4. 
[0 3 ] ^ 1 F 5 l^l>Aitfc«4^-r 

FS^a 1 ©^ESf 
[S4] |g|2©A-AiS»rffiia-C*-5, 
[S5] +-3%®BStfcmi^W!l+-5j<- F5*7n 
I/. (a)». ¥aSH. (b)». <a)©B-B«»r 

[He] EI2©»f!i(4S*n^ffc*:igr*4. 

[ia7] i%^«l^«^^3:^»rmiil'C«^. 
[las ] Jf «3g*?^^+-;i^- FA;»3^Si ©S*m*^ 
I/, (a) ». mmM^. (b) W. mi^»l+-'i< 
- F 5 =£f« jIS i+fc^JS*. ( c ) ». ^W'^'-Ji?- F 
5. 6=£ll«i3<iSttSS=S:. (d) ». iRIiWm*. 

[139 ) flfe©3lifi©ff5fig«:«^S»rO§i5>iC+-jK- FA 
:t>ilB2 0 ©SttSSi^b . < a ) ». ffiffl^aS*. 

<b) «. :^+-!K-F5. 2 l*f^3-efc<m 
«r. (c)«. F5. 2 1 ^SSbS-S-SI^ 

(d) ». iRiW<^«*. -en-en^-riEBffEi-c* 
[H 1 0 ] ae*©jToe*sc+-'-K- f i o o*^^^ 

[HID *f»3fi*SC=1r-!K- F 1 0 OOWffiBlf * 

[012] jTt)g*s;+-5i^- F 1 0 Q<omimm:m 

[013] fl!l©fie3fe©*f »)a*^+-sJ*- F 1 1 0*n^ 
[014] Sf«3a*SC+-sK- F 1 1 0©iR«W:®4fl^ 

■rs4«0r*s. 
[if#©3iW] 



1 Jf»3e*5J:+-jK-FA*«B 

2 F 

5 ^14}-S!I+-jK-F 

6. 2 1 m2^S«+-'J<-F 

7 W:/U-F 

10. 10' Si^T-U- F 

12 Uvtf U/N*- (fi^^^fll) 

1 4 a i^cnsi! 

2 0 112 ©IIJfi©JKSI©Jr »3 fi*SC+ -sK- 
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